APR. 22. 2004 2:34PM CARDINAL HEALTH INC. 


Appl. No. 10/027,343 
Amendment dated April 22, 2004 
Reply Co Office Acdon of March 17, 2004 


NO. 527 P. 61 


REMARKS 

I- Introductory Remarks 

A telephonic interview was conducted on April 15, 2004 between Examiner Peter 
Vrettakos, Donald O. Nickey, Esq.. and Michael J. Gallagher, Esq. The following explanations 
and arguments are being supplied in confirmation of those discussions. 

Hs Claim rejecti on tmder 35 U.S.C. § 1 02 

The Examiner has rejected claims 43-84 as being anticipated by Freitas, U.S. Pat. No. 
5,486,185 (*185), Applicants respectfully traverse this rejection. The Freitas et al. surgical 
apparatus is used in laparoscopic surgery. The Freitas et a), device comprises a probe having an 
instrument head attached to one end, which is inserted into the patient. Slidably disposed over 
the probe is a sliding sleeve, which applies force to the instrument on the probe to affect the 
desired action. The Freitas et al. device utilizes a probe sleeve 28, which surrounds an 
immovable probe, which is attached to the instrument head 20. Operation of the Freitas et al. 
device is accomplished by moving the outer probe sleeve over the instrument head 20 so that 
camming surfaces 40 and 42 are engaged by the inside of the probe sleeve 28 on the jaws 24 and 
22. 

As discussed during the interview, the instant invention contains several novel elements 
not present in the Freitas device. 

L In contrast to the instant invention, Freitas is incapable of imparting 
rotational force from the prime mover to the tool or instrument head. 
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Freitas couples (FIGS. 4, 7-8) the probe 104 to che instrument body 200 by means of an 

instrument flange 106 having a cylindrical body 108 at the distal end of the probe 104. The 

reciprocating aspect of the instrument body 200, is a 'T-shaped (FIGS. 8-9) coupling channel 

122, which mates with cylindrical body 108 and instrument flange 106 in rotable 

ensagemen t."(Col. 5, lines 25-27, emphasis added). Contemplation of the disclosure and 

inspection of the relevant figures will quickly reveal that the coupling of Freitas i s incapable of 

imparting rotational force from the probe 104 to the instrument body 200. Any rotational force 

applied to the probe 104 would simply cause the cylindrical body 108 to rotate freely within the 

coupling channel 122. Freitas acknowledges this in the detailed disclosure, where he describes 

how the instrument body would be re-positioned during surgery: 

Also, the embodiment of FIG. 1 can be provided with an instrument head which is 
rotatable by providing an instrument flange and cylindrical body of such as those 
illustrated m FIG. 7. This permits the instrument head to be oriented prior to 
msertion of the instrument in the incision gasket and into the patient. In the event 
a different orientation is desired, the apparatus may be removed from the patient 
and the instrument head rotated to the desired orientation and reinserted into the 
patient. ('185 at Col 7, lines 42-50) 

Thus, in the Freitas device, in order for the tool to be rotated during surgery, the device 
must be removed from the patient, the tool rotated, and then reintroduced into the patient. This is 
a cumbersome process that risks introduction of pathogens into the surgical site with each 
manipulation of the tool. 

In contrast, the instant invention connects a prime mover 130 to a plurality of surgical 
tools 160 by means of a coupler 140. The coupler 140 has one part formed as a generally hook 
shaped tine 190 280 that mates with a corresponding lateral recess 180 270. (Seen best in FIGS. 
2, 4, and 6) The orientation of the mating components is generally notarial to the axis of the 
prime mover 130 and allows any rotational force applied to the prime mover 130 to be readily 
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transmitted to the tool 160. Therefore, in operation, a surgeon need only rotate the apparatus 100, 
without removing it from the patient, or even necessarily making any axial or translaiional 
motion of the apparatus 100, in order to easily and effectively rotate the tool 160, Accordingly, it 
is possible to rotate the tool while under continuous laparoscopic view, without the danger of 
removing and reintroducing the apparatus from the patient. 1 

2. In contrast to the instant invention, Freitas does not teach any frangible 
sections designed to break in a controlled manner. 

The Office Action states in respect of Freitas that "Frangible is simply defined as 
'breakable.* Of course the proximal section of element 200 in Figure 8 is breakable." (OA at 
page 4, second paragraph). While perhaps true in some contexts, in the medical instrument field, 
the term frangible is generally accepted as meaning facilitating breakage in a controlled manner 
in a controlled location, as seen in the Chien reference (GB 2227412A). The frangible section is 
seen in FIGS, la and lb, and described on page 4 of Chien as, "The neck 3 having a reduced 
cross sectional area is thereby weakened so as to provide a frangible area which is easy to 
break." 

This same definition of frangible is provided in the instant application: 

For purposes of continued illustration, the frangible portion 200 reflected in the 
various figures, including FIGS. 2 and 3 is shown to be formed as a 
nmumferential region of reto or 
counter-sink shaped shear-type notch 210 that is formed about a portion of the 
anchor 170. A similar frangible portion (not shown) can be implemented wherein 
the frangible portion 200 may be replaced or augmented with a region that is 
formed by a material of construction of the anchor 170 in the region of the 
frangible portion 200 to be weaker than the surrounding material of the anchor 
170. This can be accomplished with either a non-circumferential notch, a 
diametrical or lateral notch formed in the anchor 170, or functional equivalents 
thereof. In yet additional examples, the frangible portion 200 may also be formed 
wherein the materia! of the anchor 170 material is selected to have a material 
strength that is reduced in the region of the frangible portion 200 relative to the 
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other portions of the anchor 170. Another variation may include forming a 
ctfcumferential score about the anchor 170 in the region of the frangible portion 
200. An additional method includes forming at least one non -circumferential 
shear notch, which may be similar in cross-section to the notch 210, within the 
frangible portion 200 by removing material from the anchor 170 by machinin* or 
by molding the anchor 170 to have the illustrated shear notch 210 or some similar 
feature. (Instant Application at pps. 16-17.) 

In contrast, Freitas' device, which contains no hint of frangibility in its specification or 

claims, possesses frangibility only in the sense that, like any invention, it possesses some areas 

that are mechanically weaker than others, and therefore would be more susceptible to being tom 

from the invention than other areas. However, in the absence of any truly designed frangible 

area, this would be highly unpredictable. For example, should Freitas* instrument head 160 be 

made of a high grade surgical tool steel, the proximal section of element 200, seen in Fig. 8, 

might well be stronger, and hence less frangible, than some other part of the apparatus. 

3. In contrast to the instant invention, in which the frangible portion is entirely 
enclosed, any frangibility of the tool of Freitas will result in small obiects 
being lost within the patient. 

If one posits, as with the Office Action, that the "proximal section fof the ' 1 85 device] 
of element 200 in Figure 8 is breakable" (OA at page 4, second paragraph), another novel aspect 
of the instant invention is highlighted. 

In Freitas, frangibility, or breakage, of the proximal section of element 200 will have a 
result that is extremely hazardous to the patient. First, inspection of Freitas' device, as best seen 
in FIGS. 1, 2, S, and 9 shows that it consists essentially of a flat instrument head 20 that is held 
within a tubular probe sleeve 28. The probe sleeve 28, seen in FIGS. 1, 2, 4, and 10, is open to 
the environment and is jy^ as stated in the Office Action, "sealed from the exterior 
environment by the coupler and the manipulation shaft as depicted in Figure 4." In fact, were 
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the end of the tubular probe sleeve to be closed, or "sealed from the environment," it is highly 
problematic as to whether the device would work at all, as it depends on translation^ motion of 
probe sleeve 28 relative to the instrument head 20 to effect the camming action that in turn 
effects the opening and closing of the instruments. 

Therefore, should the proximal section of element 200 of FIG. 8 of Frcitas be truly 
frangible, and should it break, the instrument head 20 will likely immediately fall out of the 
probe sleeve and into the patient, quickly followed by the broken off pieces of the proximal 
section 200. Even should the instrument head 20 not fall completely out of the probe sleeve 28, 
inspection of the above mentioned figures shows that there is more than ample room, due to 
having a flat instrument head 20 surrounded by a tubular sleeve 28, for small broken-off pieces 
to fall out of the probe sleeve 28 and around the instrument head 20. The loss of insuument 
parts into the patient during laparoscopic surgery is a well-known and highly feared 
complication of this type of surgery, and when it occurs, contributes greatly to surgical 
morbidity and mortality. 

In contrast, the novelty of the instant invention over Freitas is demonstrated by the 
complete enclosure of any frangible portions, so that breakage cannot result in any small pieces 
becoming lost within the patient. Inspection of FIGS. 2, 4, 5, and 6; claims 48, 65, 70, 76, and 
83; and the specification, all teach this aspect of the connector 220. For example, see pages 15 
and 16 of the instant application. 

In sum, in those embodiments of the instant invention utilizing a frangible portion, any 
frangible portion that breaks off during use will be safely retained within the apparatus. The 
apparatus, with any broken pieces safely lodged inside it, may then be easily and safely 
removed from the patient and repaired 
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IH. Claim refection under 35 U.S.C. §103 

1. As discussed above, the instant invention incorporates design elements that 
confer new and non-obvious improvements over Freltas 0185). 

The Examiner's rejection of claims 45, 54, 55, 59, 60, 62, 63, 67, 68, 72, 73, 74, 80, and 
81 as being unpatentable over Freitas et al., on the basis that a "lateral slot or hook shaped tine as 
in the claims represents an unpatentable design choice over the coupler of Freitas that would not 
change the functionality of the device," (OA at page 5, number 2) is respectfully traversed. 

As discussed above in Section II (1) the instant invention's utilization of a generally non- 
axially disposed connecting system imparts the ability to translate rotational force from the prime 
mover 130 to the tool 160. As such, and as described above, this entirely changes the 
functionality of the device and imparts new and non-obvious improvements in the functionality 
of the apparatus. 

2. The closed construction of the coupling of the Instant invention makes it non- 
obvious over Chien. 

The Examiner's rejection of claims 46-48, 63-65, 69-70, 75-76, and 82-84 under 35 
U.S.C. §103(a) as being unpatentable over Freitas et al. in view of Chien (GB 227412A) is 
respectfully traversed. The Chien reference is directed to a disposable dental explorer with a 
frangible handle. The disposable dental explorer has a plastic handle coupled to a stainless steel 
needle. The handle is provided with a neck portion having a reduced cross-sectional area, as 
detailed above in Section U (2). 

Initially, the Applicants would argue that the combination of Chien and Freitas et al. is 
inappropriate, as Chien is totally non-analogous art. The Chien device is a dental device thai is 
totally removed from the laproscopic surgical apparatus disclosed in the present invention and in 
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the Freitas et al. reference. The Examiner has inappropriately combined these references and 
only extracted from Chien the notched frangible portion element. 

More particularly, as discussed above in section (U)(3), the enclosed nature of the 
coupler 140 in the instant invention prevents any loss of frangible portions that may become 
severed from the apparatus. This is in marked contrast to the frangibility envisioned by Chien, 
where a breakage of the frangible portion during use of the instrument would result in a loss of 
any broken pieces within a patient, with potentially disastrous results. 

IV. Examiner^ Remarks Concerning Generic and Synonymous Language 

In general, the Examiner's remarks (OA at page 4) concerning generic and synonymous 
language are well taken, and the specification and claims have been amended to reflect the 
following clarifications: In general, the term "slot" is replaced with the more specific and 
descriptive term "recess" to harmonize what are essentially analogous elements in different 
embodiments. The term "projection" is replaced with the more specific and descriptive term 
'recess" to harmonize what are essentially analogous elements in different embodiments. 
Reference to a t< recess" in describing an embodiment of a frangible portion has been replaced 
with the more consistent and accurate descriptor "notch." Further descriptive language has been 
added in the claims to further emphasize cooperating elements. 


Page 66 of 67 

PAGE 67/68 1 RCVD AT 4/22/2004 3:1 8:35 PM [Eastern Daylight Time] * SVR:USPTO-£FXRF*1/0 * DNIS:8729306 * CSID: * DURATION (mnvss):18-10 


APR. 22. 2004 2:36PM 


CARDINAL HEALTH INC. 


NO. 527 


P. 68 


Appl. No. 10/027,343 

Amendment dated April 22, 2004 

Reply to Office Action of March 1 7, 2004 

V. Conclusion 

In light of the amendment to the specification, claims and these remarks, it is believed 
that each and every rejection raised by the Examiner, and discussed in the telephone conference 
of April 15, 2004, has been overcome. It is the Applicants' position that the claims are in a 
condition for allowance. Allowance of the claims is respectfully solicited. 

Should the Examiner have any questions or concerns prior to passing this case onto 
allowance, he is invited to contact the Applicants' undersigned representative. 


Respectfully submitted. 



Cardinal Health, Inc. 
7000 Cardinal Place 
Dublin, Ohio 43017 
Tel. (614)757-5542 
Fax (614) 757-2243 
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Amendmen t to the Specification 

Please delete the cuiTent specification and substitute the following new specification, per 
37 C.F.R. 1.125 

1. Marked up copy 

RECONFIGUR ABLE SURGI CAL APPARATUS 

Inventors: David Feng 
Tony Looper 

Technical Fjje^ 

This invention relates to a reconfigurable surgical apparatus and instrument that includes 
detachable and interchangeable end tools, which incorporate new end tool connectors and 
couplers. 

5 Background of the Invention 

Medical professionals have long-recogm2ed the need for surgical instruments chat can 
utilize a multitude of interchangeable tools. What has been needed but heretofore unavailable are 
surgical instruments that are compatible for use with detachable and interchangeable tools that 
incorporate universal connectors that establish interchangeability with a multitude of surgical 
10 tools and devices. Such long-felt needs have been particularly prevalent in the field of 

endoscopic surgical instruments that are used in minimally invasive surgical procedures. These 
types of procedures are performed through one, two, three, or even four small incisions created 
in the skin of a patient In multiple incision procedures, a single endoscopic instrument may be 
introduced per incision. Each such instrument can typically accommodate, for example, one or 
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two surgical tools that can be manipulated from the exterior of the patient to remotely conduct a 
specific surgical operation inside the patient. To lessen the trauma to the patient, it is preferable 
to minimize the number of such incisions and surgical instalments. 

The procedures can involve relatively non-complex biopsy procedures as well as very 

5 complicated oaridiothoracic cardiothoracic remedial and interventional operations. In the latter, 
one or more endoscopic tools are needed to perform the procedure and space inside the body of 
the patient is at a premium. Therefore, any tools that are to be introduced into the surgical field 
must compete for space with other tools including for example, clamps, cutting tools, fluid 
injection and suction ports, lighting and visual equipment, and similar devices. Accordingly, 

10 those with skill in the art can appreciate that there is limited intracorporeal space available for 
tools and equipment. Therefore, before one tool can be introduced, another tool may have to be 
removed. Since only a limited number of minimally-invasive-type endoscopic surgical 
instruments are preferably utilized during any given procedure, there has long been a need for the 
capability to interchange multiple surgical tools on any single endoscopic instrument. 

15 The removability and interchangeability of the tools and reusability of such surgical 

instrument can reduce costs and complexity. For example, maintenance costs associated with 
refurbishment, cleaning, and sharpening tools after each surgical procedure is significant. 
Removable end tools can facilitate such efforts and can also be adapted for single use 
applications, which eliminates the need for cleaning and refurbishment. During use, biological 

20 tissue and fluids can become lodged in the crevices and interstices of small surgical instruments, 
which complicates sterilization and refurbishment. 
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Furthermore, the means for connecting the removable tool to the manipulation shaft of 
the surgical instrument is important to the usefulness of the surgical instrument. The connection 
must positively secure the components together during operation, and must maintain the 
connection throughout the range of motion forces typically encountered during surgical 

5 procedures. The connection must allow the smooth and controllable transfer of motion from an 
actuation shaft to the surgical tool. The connection must also facilitate quick and easy connection 
and disconnection of the interchangeable tool. The connection must be such that it does not 
become loose and allow movement between the components after repeated use. 

Many attempts have been made to create reconfigurable endoscopic instruments that can 

10 employ a variety of surgical tools. One such attempt is limited to a medical instrument thai 
incorporates a handle having scissor grips adapted to actuate a manipulation shaft that may be 
configured, for example, as a grasper, biopsy collector, dissector, or scissor. 

Other attempts aimed at reducing maintenance expenses of surgical tools are exemplified 
by, among Other patents, U.S. Pat. No. 4,569,131 to Falk et al. The Falk et al. instrument is a 

15 device that has a handle and jaws that are separable from an instrument shaft so that the 

individual components may be more easily cleaned and sharpened, or disposed of after each use. 

Surgical instruments such as that described in U.S. Pat. No. 5,618.303 to Marlowe et al. 
have attempted to improve joints between components of the instruments. The Marlowe et al. 
discloses a device that includes a stub shaft or link means terminating in an enlarged end that is 
20 shaped to be received by a clevis. Other types of joints are described in U.S. Pat. No. 5,304,203 
to El-Mallawany et al., which teaches a T-shaped coupling joint. 
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What continues to be needed but missing from the field of interchangeable surgical tools 
is a secure connection between components of a surgical instrument that will not loosen after 
several uses, which is also designed for improved ease of manufacture and replaceability. While, 
some of the prior art devices attempted to improve the state of the art of interchangeable surgical 
5 tools, none has achieved low cost part that is easy to fabricate and convenient to use. A more 
desirable interchangeable surgical tool would preferably include a more secure connection, 
which can be adapted so that different tools can be configured to the surgical instrument. With 
these capabilities taken into consideration, the instant invention addresses many of the 
Shortcomings of the prior art and offers significant benefits heretofore unavailable. 

10 

Sunnifiarv of the I nvention 

In its most general sense, the present invention overcomes the shortcomings and 
limitations of the prior art in any of a number of generally effective configurations. In one 
configuration, the reconfigurable surgical apparatus or instrument according to the present 

15 invention incorporates, among other elements, a prime mover that is movably positioned within a 
hollow manipulation shaft. The prime mover is adapted to be activated by an actuator located at 
a proximal end of the shaft. The shaft also includes a coupler at the distal end which comprises a 
capture ledge. The surgical apparatus is further configured with an interchangeable surgical tool 
that is attached to the coupler. The tool also includes an anchor that is adapted to releasably 

20 mate to the capture ledge of the coupler. 

Thus, there is disclosed a reconfigurable surgical apparatus comprising a surgical 
instrument assembly formed with a hollow manipulation shaft receiving a prime mover activated 
by an actuator located at a proximal end of the shaft. The surgical apparatus also includes a 
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coupler foimed about a distal end of the shaft with a capture ledge. Farther, there is an 
interchangeable surgical tool which is attachable to the coupler which includes an anchor 
adapted to releasably mate to the capture ledge. 

The coupler is preferably configured to have the capture ledge define a surface or a 
5 portion of a surface of at least one lateral aperture or <** rjscess, which is sized to releasably 
receive the anchor. The anchor and the capture ledge are arranged to cooperate during actuation 
of the prime mover. 

In one of many variations of the instant invention, the anchor can be formed as a 
generally hook shaped tine that is sized and shaped for releasable receipt into the s4et r e cess and 
10 against the capture ledge. The hook shaped tine may also further include an engagement face thai 
is adapted to releasably engage and cooperate with the capture ledge. 

Any of the preceding configurations and embodiments may also be adapted with the 
anchor having a frangible portion. In certain implementations, it may be desired to limit use of 
the end tool and/or the entire reconfigurable surgical apparatus to a single use. This would 
15 ensure the sterility of the apparatus and/or the end tool prior to use. 

The frangible portion may be defined by at least one shear notch. In alternative 
arrangements, the frangible portion can also be formed to be a weakened material having shear 
strength that is less than that of the surrounding material. This can be accomplished with either 
integrally extruded or joined dissimilar materials, or by forming the frangible portion to have a 
20 smaller diameter, a scored section, or a notched portion. Such scoring or notches may be a 
portion of or the entire circumference of a section of the anchor. 

Thus, there is further disclosed a reconfigurable surgical apparatus comprising a surgical 
instrument assembly formed with a hollow manipulation shaft receiving a prime mover activated 
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by an actuator located at a proximal end of the shaft. A coupler is formed about a distal end of 
the shaft having a capture ledge that defines a *k* recess in the coupler. An interchangeable 
surgical tool adapted to connect to the coupler comprises a frangible portion and an anchor 
adapted to releasably mate to the capture ledge. The frangible portion is adapted for receipt in 

5 the ste frrecess after the anchor has been removed from the tool. Also disclosed is a 

reconfigurable surgical apparatus comprising a surgical instrument assembly formed with a with 
a hollow manipulation shaft receiving a prime mover activated by an actuator located at a 
proximal end of the shaft. A coupler is formed about a distal end of the shaft having a capture 
ledge that defines a lateral slot recess in the coupler. An interchangeable surgical for attachment 

10 to the coupler and formed with an anchor having a shear notch. The anchor may be adapted to 
releasably mate to the capture ledge and severed from the tool about the notch. 

As described in the various figures, the frangible portion preferably causes a distal 
section of the anchor to sever or shear apart upon disconnection from the coupler. Whi le 
complete shearing of the distal section is preferable in most configurations, it is not necessary foi 

15 ensuring that the reconfigurable surgical apparatus is not reused prior to inspection, 

refurbishment, and replacement of worn or unserviceable components. All that is required in 
instances where reuse is to be restricted, controlled, or prevented, is that the end tool be 
prevented from proper coupling to the surgical apparatus. The present invention contemplates 
many suitable arrangements that are capable of accomplishing such described capabilities. 

20 Preventing reuse can be accomplished by incorporating a semi -frangible, distortable, or 

distondibte distendable portion that will deform upon decoupling of the end tool from the distal 
end of the shaft. In one embodiment, the frangible portion is completely severable and the 
severed end of the anchor that remains on the tool may be used as a probe that can be inserted 
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into the lateral slot recess to remove the portion of the severed anchor. The present invention 
further contemplates that the distal end of the shaft is adapted to incorporate the anchor and the 
interchangeable tool and is formed with the capture ledge which is adapted to reieasably mate to 
the anchor. This is opposite to the arrangement where the anchor depends from the end tool and 

5 the capture ledge and/or the lateral slot recess i s formed in the distal end of the shaft. As in 
preceding configurations, the lateral tie* recess and the capture ledge are preferably adapted to 
reieasably receive the anchor. 

In a further variation of any of the preceding embodiments, the instant invention is also 
directed to the recorifigurable surgical apparatus that includes the interchangeable surgical tool 

10 being configured to connect to the coupler and having a reciprocating capture member adapted to 
reieasably mate to the anchor. The reciprocating capture member preferably receives the anchor 
described in previous embodiments and variations and operates to actuate the particular end tool 
as the anchor-capture member moves in response to linear motion inputs from the actuator. 

As with preceding configurations, modifications, and alternatives, the capture member of 

15 the instant variation may be formed in the end tool to define at least one lateral recess adapted to 
coo perate with and r eieasably receive the anchor. One of many modifications of the anchor 
includes a generally hook shaped tine having an end sized for cooperation with anqjeleasabte 
receipt into the recess of the member. As before, the hook shaped tine may include an 
engagement face adapted to reieasably engage the capture member. 

20 In yet another configuration, the reconfigurable surgical apparatus according to the 

present invention includes, among other elements, a surgical instrument assembly having the 
coupler formed about the distal end of the shaft to include a receiver formed with an engagement 
ledge and shelf. The assembly also incorporates an interchangeable surgical end tool that is 
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attached to the coupler, and which includes an engager that is adapted to releasably mate to the 
receiver. 

The preferred receiver according to the invention includes a generally hook shaped recess 
that is adapted to cooperate with and_r eleasably mate with the engager. Further, the engager is 

5 formed with a generally hook shaped projootion tmethat is formed to releasably mate with the 
receiver. Thus, there is disclosed a reconfigurable surgical tool comprising a surgical instrument 
assembly formed with a hollow manipulation shaft receiving a prime mover activated by an 
actuator located at a proximal end of the shaft. A coupler formed about the distal end of the shaft 
includes a receiver having an engagement ledge and shelf and an interchangeable surgical tool 

10 attachable to the coupler contains an engager adapted to releasably mate to the receiver. 

A further variation of the engager-receiver configuration can incorporate a frangible 
portion that is similar in operation to any of the preceding arrangements. More specifically, the 
frangible portion may be configured to, among other features and capabilities, limit the 
interchangeable surgical end tool to a single use so as to afford an opportunity for a post-use 

15 safety and serviceability inspection and for refurbishment and replacement of components or the 
entire end tool. Additionally, the frangible portion may incorporate any of the previously 
described features, elements, and capabilities, and may be defined as one or more shear notches, 
which notches may be confined to a small region of the exterior circumference of the shaft of the 
engager, the receiver, or both. Also, the one or more notches may be circumferemially formed 

20 so as to establish one or more regions of the engager-receiver coupler that is/are of a generally 
reduced diameter relative to the non-notched portion thereof. 

Thus, there is further disclosed a reconfigurable surgical tool comprising a surgical 
instrument assembly formed with a hollow manipulation shaft receiving a prime mover activated 
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by an actuator located at a proximal end of the shaft. A coupler formed about the distal end of 
the shaft is formed with an engager and an interchangeable surgical tool formed with a receiver 
with an engagement ledge and shelf is adapted to releasably mate to the engager. 

Preferably, the frangible portion establishes a region of the engager-receiver coupler that 

5 is weakened relative to the surrounding structure. Even more preferably, the comparatively 
weakened region serves as a fracture zone that severs the engager from the surgical end tool, or 
from the shaft in alternative arrangements, when the surgical tool is decoupled from the surgical 
instrument assembly. As with prior embodiments, variations, and modifications, the severed end 
portion of the engager that remains can be used to remove the portion of the anchor that may 

10 remain engaged with the capture ledge and in the lateral slot recess. 

In yet other alternatives to any of the above-described configurations, the engager and 
receiver may be formed in alternate positions whereby the engager depends from the distal end 
of the prime mover, and the receiver is incorporated into the surgical tool. Additionally, the 
receiver, in any of the preceding embodiments, may further define a generally hook shaped 

15 recess that can be adapted in cooperation w ith the engager to releasably receive the engager. The 
engager may also be formed with a generally hook shaped projection that is sized and configured 
to be releasably received in the recess, in cooperation with the receiver, to effect the releasable 
mating to the receiver. 

These variations, modifications, alternatives, and alterations Of the various preferred 

20 embodiments, arrangements, and configurations may be used alone or in combination with one 
another as will become more readily apparent to those with skill in the art with reference to the 
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following detailed description of the preferred embodiments and the accompanying figures and 
drawings. 

Also, the present invention relates to a means for performing an intracorporeal surgical 
procedure comprising a means for imparting a range of motion and a means for defining an 

5 intracorporeal passageway connected to a passageway connected at a proximal end to the 
motion-imparting means, the passageway being received with a means for transmitting the 
imparted range of motion. This intracorporeal surgical procedure also comprises a means for 
di$tally coupling the passageway means that defines a means for interchangeably capturing and 
an interchangeable means for performing a surgical intervention that includes a means for 

10 releasably mating the intervention means to the capturing means wherein the interchangeable 
intervention means is, when mated to the capturing means remotely actuatable by operation of 
the motion imparting means. 

Further, the invention relates to a means for imparting a range of motion and a means for 
defining an intracorporeal passageway connected to a proximal end to the motion-imparting 

15 means, the passageway being received with a means for transmitting the imparted range of 

motion. This intracorporeal surgical procedure also comprises a means for distally coupling the 
passageway means that defines a means for anchoring and an interchangeable means for 
performing a surgical intervention that includes a means for releasably capturing the anchoring 
means wherein the interchangeable intervention means is, when mated to the anchoring means 

20 remotely actuatable by operation of the motion imparting means. 
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Rrtef Description of the Drawings 

Without limiting the scope of the present invention as claimed below and referring now 
to the drawings and figures, wherein like reference numerals and numerals with primes and 
double primes across the several drawings, figures, and views refer to identical, corresponding, 
5 or equivalent elements, features, and parts: 

PIG. 1 is an elevation view, in reduced scale, of a reconfigure surgical apparatus 

according to the present invention; 

FIG. 2 is a detail perspective exploded view, in enlarged scale and rotated, of the 
reconfigurable surgical apparatus shown in FIG. 1 within detail view line 2 - 2; 
10 FIG, 3 is a side view, in enlarged scale and rotated, taken along section line 3' - 3' of FIG. 

2; 

FIG. 4 is a rotated perspective view of the assembled reconfigurable surgical appararus 
shown in FIG. 2; 

FIG. 5 is an elevated perspective view, in enlarged scale, of a modification of the 
15 reconfigurable surgical apparatus shown in FIG. 1 , with some structure removed for clarity; and 
FIG. 6 is an elevated perspective view, in enlarged scale, of a variation of the 
reconfigurable surgical apparatus shown in FIG. 1. 

Description of t he Preferred Embodiments 
20 The apparatus of the instant invention provides a significant advance in the state of the art 

of interchangeable surgical tools. The preferred embodiments of the reconfigurable end surgical 
tool accomplish this by new and novel arrangements of elements that are configured in unique 
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and novel ways and which demonstrate previously unavailable but preferred and desirable 
capabilities. 

The detailed description set forth below in connection with the drawings is intended 
merely as a description of the presently preferred embodiments of the invention, and is not 

5 intended to represent the only form in which the present invention may be constructed or 

utilized. The description sets forth the designs, functions, means, and methods of implementing 
the invention in connection with the illustrated embodiments. It is to be understood, however, 
that the same or equivalent functions and features may be accomplished by different 
embodiments that are also intended to be encompassed within the spirit and scope of the 

10 invention. 

With reference generally now to FIGS- 1 through 6, and more specifically to FIGS. 1 , 2, 
and 4, in one of the many preferable arrangements, the reconfigurable surgical apparatus 100 
according to the present invention includes, among other elements, a surgical instrument 
assembly 110. The assembly 110 also includes a prime mover 130 that can be positioned within 

15 a hollow manipulation shaft 120 and which is adapted to impart a range of motion. The prime 
mover 130 is activated by an actuator 135 located at a proximal end of the shaft 120, which is 
configured to remotely impart the desired range of motion. Various types of manually, remotely, 
mechanically, and automated actuators are known to those with skill in the art. As described 
generally in the various figures and as shown in FIG. 1 for purposes of an exemplar, a manual 

20 scissors handle-type actuator 135 can be employed for purposes of the present invention. 

Although the hollow manipulation shaft 120 is shown with a single lumen, it can be formed with 
multiple lumens that can be adapted for receipt of various other elements in addition to the prime 
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mover 130. Additionally, the entire reconfigurable surgical apparatus 100 can be sized and 
configured for receipt within a larger minimally invasive surgical instrument that is introduced 
intracorporeally and which is adapted to receive the surgical apparatus 100 contemplated herein. 
In exemplary configurations , the actuator 135 is adapted to cooperate with a rigging cord 

5 123 that is adjusted with a release latch 125. The cord 123 is preferably linked or directly 
connected to the prime mover 130 and is adjusted to control the range of motion of the prime 
mover when the handles 127 of the actuator 135 are operated. In variations of the present 
invention, the actuator 135 may also incorporate one or more ports 137 that can be adapted to 
receive additional elements such as fluid lumens and additional prime movers that can be 

10 configured to add further functionality and more complex motion to the instrument assembly 

110. For example, a directional guide wire (not shown but known to those having skill in the art) 
can be received through the port 137. Such a guide wire is useful and can facilitate 
intracorporeal introduction of the surgical instrument assembly 110 during minimally invasive 
surgical procedures that require insertion of the instrument 1 10 through cutaneous incisions and 

15 ports in the body of a patient. The prime mover 130 is shown in the figures as configured for 
linear motion, however, the mover 130 can be augmented and or replaced with a similar element 
(not shown but within the skill in the art) that can be configured for rotational motion. Also, 
those having ordinary skill in the art can understand that either of Such elements, the prime 
mover 130 or such other elements, can be configured for both linear and rotational motion in 

20 certain arrangements of the surgical instrumenx 1 10. 

With continued reference to the various figures and specifically now also to FIG..2, the 
surgical iratrument assembly 110 also further incorporates a coupler 140 that is formed about a 
distal end of the shaft 120. In one of various arrangements, the coupler 140 incorporates a 
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capture member 150 that is formed with a capture ledge 155. The surgical instrument assembly 
110 is compatible for use with and includes any of a wide number of end effectors that are 
selected according to the surgical intervention to be accomplished. For example, such end 
effectors can include application specific interventional tools, such as scalpels, dissectors, biopsy 
5 collectors, drills, tweezers, scissors, catheters, lumens, stents, balloons, as well as active and 
passive observational probe, visual, and illumination devices, and combinations thereof. For 
purposes of illustration but not limitation, the instrument 110 of the various figures is shown to 
include an interchangeable surgical tool 160 in the general form of a scissors. The coupler 140 
also includes one or more cooperating elements on the interchangeable surgical tool 160, which 

10 are adapted to connect the tool 160 to the coupler or coupling mechanism 140 portion that 

depends from the distal end of the shaft 120. In this configuration, the coupler 140 incorporates 
an anchor 170 that is adapted to releasably mate with the capture ledge 155. 

In the exemplary arrangement of the instant invention shown in FIG. 2, the coupler 140 
portion of the interchangeable surgical tool 160 is preferably formed to define at least one lateral 

15 aperture or s4et-recess_lS0 that includes at least one surface that can be the capture ledge 155. 
The capture ledge 155 and the filet -recess 180 can be formed and arranged to releasably receive 
and retain the anchor 170. Any of a large number possible anchor configurations may be 
suitable for purposes of the present invention, and can include, for purposes of illustration but 
not limitation, the anchor 170 formed as a generally hook shaped tine 190 that has an end 193, 

20 which tine 190 and end 193 are preferably sized for releasable receipt into the s4et recess 180. 
The hook shaped tine 190 may also further include an engagement face 195 that is adapted to 
releasably engage the capture ledge 155. " 
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Although generally featureless surfaces are shown about the ledge 155, on the 
engagement face 195, and in the recess 180 in the various figures, the present invention 
contemplates further modifications to the ledge 155, the face 195, and the s4e* recess_180 
wherein the respective surfaces can be modified for additional functionality and interoperability. 

5 For example without limitation, the engagement face 195 and the ledge 155 may be modified to 
incorporate cooperating and/or locking features, such as gear teeth and notches that operate to 
mesh together upon receipt of the anchor 170 in the ek* recess.180. Other alternative 
configurations may include surface textures adapted to create further enhancements to the 
interface between the $k* recess 190, the engagement face 195, and the capture ledge 155. One 

10 such variation can include a unidirectional tooth and pawl ratchet mechanism wherein ramp or 
tooth-type structures are formed on the' engagement face 195 and one or more pawl-type 
structures are formed on or about the hook shaped line 190. 

Examples of such locking features that are known in the art include, for example without 
limitation, wire and cable tie devices such as those disclosed in U.S. Patent No. 4,214,349 and 

15 4,135,749, which are collectively incorporated herein by reference in their entirety. 

Incorporation of such features into the device according to the present invention can be desirable 
for applications wherein the interchangeable surgical tool 160 is to be used one time only or 
where the tool must be inspected and refurbished between uses to ensure safety and operabiliiy. 
With such ratcheting features, the tine 190 of anchor 170 can be snapped, threaded, or inserted 

20 into the slat recess 180 in one direction, but cannot be removed therefrom in the retrograde 

direction. In this preferred variation, the tine 190 can be removed from the sk* recess.180 only 
after being severed from the anchor 170 and then by being threading out of the slot recess_l80 in 
the required direction. 
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Any of the preceding and later described embodiments of the apparatus 100 may also 
further optionally incorporate one or more orientation and alignment elete recessesor key ways 
165 that may be formed in any of the components and elements of the instant invention and 
which are operative to facilitate alignment of the capture member 150 and the anchor 170 of the 
5 coupler 140. As reflected in FIGS. 2 and 4, two generally longitudinal keyways are formed in 
the capture member 150 and are adapted to nestingly receive a segment of the installed anchor 
170. 

Prior to operation and use of the reconfigurable surgical apparatus 100 according to the 
instant invention, the anchor 170 is engaged with the capture ledge 155 wherein the hook shaped 

10 tine 190 is received in the siet recess 1 80. Next, the capture member 150 is retracted into the 
hollow manipulation shaft 120, and the interchangeable surgical tool 160 is secured to the shaft 
120 with the connector 220. The connector 220 may take the form of any of a number of 
connection devices including, for example without limitation, threads, twist and lock type 
elements that operate with partial relative rotation much like the so-called child-proof medicine 

15 bottle caps and automotive gas tank filler port caps, pin and clevis connectors, clamp and post 
type factional connectors, chuck and pin type devices that operate in an manner similar to that of 
drill bits and chucks, key and keyway and cotter couplers, bayonet type connectors similar to 
those used in camera lens mounts and in some computer related network cabling. components, 
and scarf joint type couplers. In one of many variations, the connector 220 may take the form of 

20 a threaded connection, as shown for purposes of illustration in FIGS. 2, and 4 through 6. In this 
variation, the male connector threads 220 are receivably engaged with cooperating female 
threads formed within the coupler 140 at the distal end of the manipulation shaft 120. 
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With continued reference to the various figures and illustrations, and with specific 
reference now also to FIGS. 2, 3, and 4, those possessed with skill in the art can observe that the 
reconfigurable surgical apparatus 100 is assembled and nearly ready for use once the connector 
220 is engaged and the coupler 140 joins the interchangeable surgical end effector or tool 160 to 
5 the surgical instrument assembly 110. After the coupler 140 is secured, the user typically rigs 
the apparatus 100 for operation by, as noted generally hereinabove by releasing the adjustment 
cord release latch 125 and adjusting the actuator cord 123 so as to establish the desired range of 
linear motion, as opposed to rotational motion that may be imparted with a different type of 
actuator than t hat that depicted in the various figures. For continued purposes of illustration, the 
10 described linear motion of the prime mover 130 is shown generally by the arrows of FIG. 4 that 
are identified by reference letter "L" In this arrangement, the linear motion of the prime mover 
130 can, during operation of the actuator 135, be transferred through the capture member 150, to 
the hook shaped tine 190 of the anchor 170, to in turn actuate the interchangeable surgical tool 
160. 

15 With specific reference also now to FIG. 3, a further variation of the reconfigurable 

surgical apparatus 100 includes a frangible portion 200, which in the various figures is reflected 
to be in the anchor 170. The frangible portion 200 can be incorporated to limit the 
interchangeable surgical tool 160 to a single use, which can be required in a number of 
circumstances. Most commonly, in recognition of the wear and deterioration that can result from 

20 normal use of the surgical tool 160, it has been seen to be desirable that the tool 160 be limited lo 
single use applications. This requirement and need is especially pronounced in circumstances 
where the surgical tool 160 may be constructed of less expensive, recyclable, light-weight, or 
hybrid materials that are more susceptible to failure after repeated use. Alternatively, such need 
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for elements, such as frangible portion 200, which limit multiple use can arise in procedures that 
result in extensive wear on the surgical tool 160. that is fabricat e d from tho moro durable 
mat e rials- s uch oorrooion resistant and stainloco stools and advanced shap e m e mory alloys thoroof. 
Some Seek high-strength and durable materials can experience significant wear even after only a 
single use. This has been demonstrated in a variety of routine surgical interventions including, 
for illustration purposes without limitation, procedures performed on bone tissue and that may 
require the location and removal of foreign bodies such as chipped bone fragments, calcified 
deposits, and other undesirable objects,, such as loosen e d or ajar bon e- repair oorowo, and 
inadvertently miGplaood surgical instrument s and fragm e nts - thoroof, moot of which may nood to 


Any of the preceding embodiments, configurations, and variations of the present 
invention may be modified to incorporate the frangible portion 200, which may be constructed in 
any of a number of ways, and in any number of locations about the reconfigurable surgical 
apparatus 100. Preferably, the frangible portion 200 is formed on either rhe surgical instrument 
assembly 110 or the interchangeable surgical tool 160, or both, proximate to the coupler 140. 
More preferably, the frangible portion 200 is formed about either the anchor 170 or the capture 
member ISO. 

For purposes of continued illustration, the frangibte portion 200 reflected in the various 
figures, including FIGS. 2 and 3 is shown to be formed as a circumferential region of reduced 
diameter, or a generally toroidal, parabolic, or counter-sink shaped shear-type notch 210 that is 
formed about a portion of the anchor 170. A similar frangible portion (not shown) can be 
implemented wherein the frangible portion 200 may be replaced or augmented with a region that 
is formed by a material of construction of the anchor 170 in the region of the frangible portion 
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200 to be weaker than the surrounding material of the anchor 170. This can be accomplished 
with either a non^ircumferential notch, a diametrical or lateral r e c e ss noich_formed in the anchor 
170, or functional equivalents thereof. In yet additional examples, the frangible portion 200 may 
also be formed wherein the material of the anchor 170 material is selected to have a material 
5 strength that is reduced in the region of the frangible portion 200 relative to the other portions of 
the anchor 170. Another variation may include forming a circumferential score about the anchor 
170 in the region of the frangible portion 200. An additional method includes forming at least 
one non^iKnjmferential shear notch, which may be similar in cross-section to the notch 210, 
within the frangible portion 200 by removing material from the anchor 170 by machining, or by 
10 molding the anchor 170 to have the illlustrat e d iliustratecL shear notch 210 or some similar 
feature. 

Those with skill in the art can appreciate that the frangible portion 200, or shear notch 
210, according to the preferred examples, may be incorporated in any number of locations along 
the anchor 170, or other components and elements of the apparatus 100. FIGS. 2 and 4 illustrate 

15 only one such position, from among many possible locations of the apparatus 100, along the 
portion of the anchor 170 that is located proximate to the capture ledge 155, when the coupler 
140 is in the assembled configuration. Another alternative or additional location of the frangible 
portion 200, or shear notch 210, is on a segment of the hook shaped tine 190. The tine location 
facilitates the embodiment previously described in which the hook shaped tine 190 cannot be 

20 removed from the slot recess ISO unless the tine 190 is sheared from the anchor 170. This 

variation leaves the straight portion of the tine 190 in the s4e* recess 180, where it can be forced 
out of the stet recess 180 by using the severed end of the anchor 170 that remains on and 
depends from the tool 160 after severing. In operation of the frangible portion 200 during 
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decoupling of the tool 160 from the instrument assembly 110, the frangible portion 200 of the 
anchor 170 of the surgical tool 160 is severed after disconnection from the coupler 140. The 
apparatus 100 may be configured whereby the severing operation occurs immediately upon 
decoupling the coupler 140 by unthreading the connector 220. Alternatively, the severing 
5 operation can be performed manually after the tool 160 is disconnected from the distal end of the 
shaft 120. As described above, the portion of the anchor 170 that remains on the tool 160 may 
then be used to remove the portion of the anchor 170 remaining in the capture ledge 155 from the 
lateral slot recess ISO by pushing the severed end into the s4ot recess to dislodge the severed 
segment of the tine 190. Referring again to FIG. 2, a further optional variation of the capture 

10 member 150 includes a frangible portion 200' that is formed in the capture member 150- The 
frangible portion 200* may be formed by any of the previously detailed means. 

As already described, many various rypes of interchangeable surgical tools 160 are 
contemplated for use with the present invention. As reflected in the various figures for purposes 
of illustration, a tool 160 is shown that is compatible for use with reciprocating linear motion 

15 during operation. More specifically, the various figures depict the tool 160 to be an endoscopic 
scissors tool having blades 230 adapted to move about pivot pin 240 during actuation. 

With reference now also to FIG. 5, any of the preceding embodiments may be further 
modified to incorporate a modified prime mover 130' that includes an anchor 170' adapted for 
compatibility with an interchangeable surgical tool 160' that receives the anchor 170' in an 

20 integrally formed capture member 150', which may or may not also include any other connecting 
structure- Further alterations to this variation may also incorporate a frangible portion 200 M that 
may be formed in any element of the coupler 140', such as, for example, on the prime mover 
130'. In PIG. 5, reference numerals with primes denote structural elements similar or identical to 
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analogous components in the other figures that are identified by reference numerals without any 
prime or with double primes. 

The instant invention is also further directed to embodiments that include a 
reconfigurable surgical apparatus 100", such as that shown in FIG. 6, which includes many of 
5 the preceding features, elements, components, and capabilities. Here, as with preceding 
illustrations, similar reference numerals having primes or double-primes refer generally to 
similar or like components and elements depicted in drawings and figures described above. In 
FIG. 6, the apparatus 100" also further includes a coupler 140" that has a receiver 250 formed in 
an interchangeable surgical tool 160". The receiver 250 is adapted to releasably capture an 

10 engager 260 that is formed in a distal end of a hollow manipulation shaft 120" of the apparatus 
100". The receiver 250 defines a recess 270 that is shaped to receive and capture , in cooperation 
with the engager 260. an interlocking proj e ction tine 2 30 that forms an outwardly projecting 
portion of the engager 260. 

The exemplary configuration of the apparatus 100" shown in FIG. 6 may also further 

15 incorporate an engagement shelf 290 projecting from the receiver 250 and an alignment slot 
recesj _300 adapted to receive and capture the engagement shelf 290. As with previous 
embodiments, the instant configuration may also further include a frangible portion 285 that may 
be formed in any of the components, and which is reflected in FIG. 6 as a scored region formed 
in the interlocking projection tine 2 80. Although a wide array of suitable profiles may be 

20 compatible for purposes of the instant invention, a generally hook shaped engager projection tine 
280 is shown in FIG. 6, which is adapted to be received in the substantially hook shaped receiver 
250 that is formed in the capture member 150" of the tool 160". Any of the previously 
described locking features and elements may be formed on the proj e ction tine 280 and the 
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receiver 250 to establish a "snap" together connection that can be forced apart only be severing 
the frangible portion 285. 

Industrial Applicability 

5 The present invention provides the medical community with a surgical instrument that 

prevents the re-use of the operative portion through the incorporation of a frangible portion. This 
provides insurance that surgical procedures will be started with ihe sharpest and most sterile 
surgical instruments. 

Numerous alterations, modifications, and variations of the preferred embodiments 

10 disclosed herein will be apparent to those skilled in the art and they are all anticipated and 
contemplated to be within the spirit and scope of the instant invention. For example, although 
specific embodiments have been described in detail, those with skill in the an will understand 
that the preceding embodiments and variations can be modified to incorporate various types of 
substitute and or additional or alternative materials, relative arrangement of elements, and 

15 dimensional configurations for compatibility with the myriad possible surgical interventions and 
endoscopic procedures. Accordingly, even though only few variations of the present invention 
are described herein, it is to be understood that the practice of such additional modifications and 
variations and the equivalents thereof, are within the spirit and scope of the invention as defined 
in the following claims. 
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ABSTRACT 

A reconfigurable surgical apparatus that includes a surgical instrument assembly that is 
formed with a hollow manipulation shaft. A linearly or rotaiionally movable prime mover is 
received within the shaft and is activated by an actuator located at a proximal end. A coupler is 
formed about a distal end of the shaft to have a capture ledge that is configured to releasably 
engage an interchangeable surgical tool that is formed with an anchor adapted to releasably mate 
to the capture ledge. The coupler may optionally incorporate a frangible portion that severs a 
portion of the coupler when the interchangeable surgical tool is removed from the apparatus to 
ensure single use operation of the tool. 
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